






Photographic Documentation

Direction: North

Description: Photo 1 
Pre-construction
North End of Trench near 
Short Creek

Direction:  North

Description: Photo 2
Pre-Construction
North Trench 

Location:   Former Farmland Industry Site
Joplin, MO

Client: FI Missouri Remediation Trust
Date:          4/17/2017

Shaw Project Number:  108732 
Photographer:    Mark Finney



Photographic Documentation

Direction: South

Description: Photo 3
Pre-construction Trench

Direction:  North

Description:  Photo 4
Pre-construction Trench

Location:   Former Farmland Industry Site
Joplin, MO

Client: FI Missouri Remediation Trust
Date:          4/17/2017

Shaw Project Number:  108732 
Photographer:    Mark Finney



Photographic Documentation

Direction: South

Description: Photo 5 
North Trench –
Began Excavating

Direction:  Southwest

Description:  Photo 6
North Trench – Seep

Location:   Former Farmland Industry Site
Joplin, MO

Client: FI Missouri Remediation Trust
Date:          4/17/2017

Shaw Project Number:  108732 
Photographer:    Mark Finney



Photographic Documentation

Direction: Southwest

Description:  Photo 7
North Trench - Inflow

Direction:  South

Description:  Photo 8
North Trench - Full

Location:   Former Farmland Industry Site
Joplin, MO

Client: FI Missouri Remediation Trust
Date:          4/17/2017

Shaw Project Number:  108732 
Photographer:    Mark Finney



Photographic Documentation

Direction: South

Description:  Photo 9
Tree Removal

Direction:  North 

Description:  Photo 10
South Trench – Weathered 
Shale/Chert

Location:   Former Farmland Industry Site
Joplin, MO

Client: FI Missouri Remediation Trust
Date:          4/17/2017

Shaw Project Number:  108732 
Photographer:    Mark Finney



Photographic Documentation

Direction: North

Description:  Photo 11
South Trench

Direction:  South 

Description:  Photo 12
South Trench Collapse

Location:   Former Farmland Industry Site
Joplin, MO

Client: FI Missouri Remediation Trust
Date:          4/18/2017

Shaw Project Number:  108732 
Photographer:    Mark Finney



Photographic Documentation

Direction: West

Description:  Photo 13
Short Creek – Before 
Cleanout

Direction:  West

Description:  Photo 14
Short Creek - After 
Cleanout

Location:   Former Farmland Industry Site
Joplin, MO

Client: FI Missouri Remediation Trust
Date:          4/18/2017

Shaw Project Number:  108732 
Photographer:    Mark Finney



Photographic Documentation

Direction: South

Description:  Photo 15
South Trench – Water 
Management

Direction:  South

Description:  Photo 16
South Trench - Water 
Management 

Location:   Former Farmland Industry Site
Joplin, MO

Client: FI Missouri Remediation Trust
Date:          4/18/2017

Shaw Project Number:  108732 
Photographer:    Mark Finney



Photographic Documentation

Direction: North

Description:  Photo 17
South Trench – April 24, 
2017 (Collapse)

Direction:  South 

Description:  Photo 18
South Trench - April 24, 
2017

Location:   Former Farmland Industry Site
Joplin, MO

Client: FI Missouri Remediation Trust
Date:          4/24/2017

Shaw Project Number:  108732 
Photographer:    Mark Finney



Photographic Documentation

Direction: North

Description:  Photo 19
South Trench – Rock 
Hammer

Direction:  South 

Description:  Photo 20
South Creek – Water 
Management

Location:   Former Farmland Industry Site
Joplin, MO

Client: FI Missouri Remediation Trust
Date:          4/24/2017

Shaw Project Number:  108732 
Photographer:    Mark Finney



Photographic Documentation

Direction: South

Description:  Photo 21
South Trench – Water 
Management, 6-inch 
Pump, seeps

Direction:  North 

Description:  Photo 22
South Trench – Rock 
Hammer

Location:   Former Farmland Industry Site
Joplin, MO

Client: FI Missouri Remediation Trust
Date:          4/25/2017

Shaw Project Number:  108732 
Photographer:    Mark Finney



Photographic Documentation

Direction: North

Description:  Photo 23
South Trench – High 
Inflow

Direction:  North 

Description:  Photo 24
South Trench – High 
Inflow, End of Trench

Location:   Former Farmland Industry Site
Joplin, MO

Client: FI Missouri Remediation Trust
Date:          4/25/2017

Shaw Project Number:  108732 
Photographer:    Mark Finney



Photographic Documentation

Direction: North

Description:  Photo 25
South Trench 

Direction:  North 

Description:  Photo 26
South Trench - Flooded

Location:   Former Farmland Industry Site
Joplin, MO

Client: FI Missouri Remediation Trust
Date:          4/25/2017

Shaw Project Number:  108732 
Photographer:    Mark Finney



Photographic Documentation

Direction: North

Description:  Photo 27
South Trench – High 
Inflow

Direction:  North 

Description:  Photo 28
South Trench – High 
Inflow

Location:   Former Farmland Industry Site
Joplin, MO

Client: FI Missouri Remediation Trust
Date:          4/25/2017

Shaw Project Number:  108732 
Photographer:    Mark Finney



Photographic Documentation

Direction: South

Description:  Photo 29
South Trench –
Backfilling

Direction:  North 

Description:  Photo 30
South Trench - Backfilled

Location:   Former Farmland Industry Site
Joplin, MO

Client: FI Missouri Remediation Trust
Date:          4/25/2017

Shaw Project Number:  108732 
Photographer:    Mark Finney



Photographic Documentation

Direction: North

Description:  Photo 31
North Trench - Open

Direction:  North 

Description:  Photo 32
North Trench - Backfilled

Location:   Former Farmland Industry Site
Joplin, MO

Client: FI Missouri Remediation Trust
Date:          4/26/2017

Shaw Project Number:  108732 
Photographer:    Mark Finney



Photographic Documentation

Direction: West

Description:  Photo 33
Short Creek – High Water

Direction:  South

Description:  Photo 34
Short Creek Crossing –
Damaged

Location:   Former Farmland Industry Site
Joplin, MO

Client: FI Missouri Remediation Trust
Date:          4/26/2017

Shaw Project Number:  108732 
Photographer:    Mark Finney



Photographic Documentation

Direction: North

Description:  Photo 35
Short Creek Crossing -
Repaired

Direction:  North

Description:  Photo 36
Short Creek Crossing –
Top Berm

Location:   Former Farmland Industry Site
Joplin, MO

Client: FI Missouri Remediation Trust
Date:          4/26/2017

Shaw Project Number:  108732 
Photographer:    Mark Finney



Photographic Documentation

Direction: SSE

Description:  Photo 33
Beaver Pond

Direction:  No Photograph 

Description:  Photo 34

Location:   Former Farmland Industry Site
Joplin, MO

Client: FI Missouri Remediation Trust
Date:          4/11/2017

Shaw Project Number:  108732 
Photographer:    Mark Finney



Photographic Documentation

Direction: SSE

Description:  Photo 33
Beaver Pond

Direction:  No Photograph 

Description:  Photo 34

Location:   Former Farmland Industry Site
Joplin, MO

Client: FI Missouri Remediation Trust
Date:          4/11/2017

Shaw Project Number:  108732 
Photographer:    Mark Finney



  

  

  
 
 

 

CB&I 
11206 Thompson Avenue 

Lenexa, KS  66219 
913-451-1224 

Fax:  913-317-2660 

May 31, 2017 

 

Mr. Don Van Dyke, Project Manager  Mr. Mark Doolan, Remedial Project Manager 

Superfund Section    Superfund Section 

Hazardous Waste Program   U.S Environmental Protection Agency 

Missouri Department of Natural Resources Region 7 

P.O. Box 176     11201 Renner Blvd 

Jefferson City, MO 65102   Lenexa, KS 66219 

 

RE:  Construction Summary Report 

         Lateral Drain System 

         Former Farmland Industries Site 

         Joplin, Missouri  

 

Dear Don and Mark: 

 

On behalf of the FI Missouri Remediation Trust (Trust), CB&I Environmental & Infrastructure (CB&I), 

is pleased to submit the summary of the construction activities associated with the lateral drain system at 

the former Farmland Industries site located in Joplin, Missouri.  The lateral drain system construction 

activities were conducted in accordance with the approved lateral drain system plans and specifications 

submitted on March 9, 2017.  The lateral drain system was proposed to divert the flow of groundwater 

that entered the gypstack in the vicinity of the northeast portion of the gypstack to the adjacent Short 

Creek; whereby, reducing the inflow of groundwater and the subsequent generation of leachate.  The 

construction of the lateral drain was abandoned due to the inflow of possibly leachate in the vicinity of the 

former Short Creek channel. 

In 2014, the EPA began utilizing the gypstack as a repository for mine waste impacted soil from the City 

of Joplin and nearby Oronogo-Duenweg Mine Belt Superfund Sites.  The EPA plans to use the Gypstack 

for another 5 years as a repository and to construct an engineered cover over the Gypstack following the 

completion of the project.  Since the start of the project in 2014, several feet of cover have been placed on 

top of the gypstack.  This has significantly reduced the amount of infiltration to the Gypstack due to direct 

precipitation.  A diversion ditch was constructed along the northeast and east extent of the gypstack to 

divert surface water flow to an outlet structure located on the east extent of the gypstack.  It is believed 

that significant infiltration occurs along this feature following periods of heavy precipitation. 

In June 2016, Sulforhodamine B (SR-B) was injected at IW-1 to evaluate the flow of groundwater 

beneath the gystack along the former Short Creek channel or following bedrock flowpaths to emerge in 

Shock Creek downstream of SC-4 and upstream of SC-5.  Historic illustrations of the form Short Creek 

channel indicated that the former channel would intersect the existing channel near SC-2 and between 

SC-4 and SC-5.   

The results of the dye test indicated that the groundwater flow beneath the Gypstack travels at a 

releavtively high velocity from east to west beneath the north extent of the gypstack presumably along the 

former Short Creek channel.  Dye injected along the northeast extent of the Gypstack was observed at two 

locations, SC-2 and SC-5, but absent in the intermediate sample locations SC-3 and SC-4.  Sample 

locations SC-2 and SC-5 were located near the presumed location of the former Short Creek channel.  The 

groundwater flow velocity ranged from 25 to 192 feet/day at SC-2 and SC-5, respectively.



 

 

Purpose 

The purpose of this report is to document the construction of the lateral drain system. This Construction 

Summary Report provides a summary of the work performed to construct the lateral drain system.  The 

following sections of this report provide a general chronology and description of the major construction 

activities, variances from the original design, and quality control/quality assurance activities performed. 

Scope 

The proposed design of the lateral drain system included a French drain along the east extent of the 

gypstack in an effort to reduce hydraulic head and groundwater flow from migrating beneath the 

gypstack.  The French drain was designed to extend from Short Creek near the crossing south 

approximately 485 feet and located between the east toe of the gypstack and the gravel access road.  The 

average depth of the trench was approximately 13 feet bgs and 3 feet wide.  The trench will be lined on 

the bottom, back and side walls with 40 mil low density polyethylene (LDPE) liner.  The trench will key 

into bedrock and the bottom section of liner grouted in place to improve the bottom seal.  The trench will 

be backfilled with gravel to an approximate elevation of 909 feet.  Two perforated drain lines will be 

installed in the gravel at an approximate elevation approximately 1 foot above the low water line of the 

creek.  A backflow prevention valve will be installed on the drain discharge line to prevent the backflow 

of surface water during periods of high stage in the creek. 

Previous borings indicate that the top of bedrock ranges from 10 to 13 feet bgs at most locations with a 

maximum depth of 17.5 feet bgs.  The invert of Short Creek has an elevation of 906 feet at the crossing 

with the typical top of bedrock elevation of 900 feet or greater. 

Documentation and Photographs 

Photographs were taken throughout the duration of the lateral drain system installation to document the 

construction activities.  A record of the photographs is provided in Appendix A. 

Construction Activities 

April 17, 2017 

On April 17, 2017, CB&I and ER mobilized to the site for the construction of the lateral drain system.  

ER mobilized a two man crew, equipment and selected materials. Equipment and materials were staged in 

the laydown area located near the Short Creek crossing.  Site preparation was completed and trench 

excavation was started.  Photographs 1 through 10. 

Equipment: 

 CAT 323F Excavator with two buckets 

 CAT 289D Skid loader 

Materials: 

 1 roll, 500 feet of 40 mil LLPDE liner 

 10, 8-inch PVC 45º fittings 

 10, 8-inch PVC Wye-fittings 

 2, 8-inch dia. x 20 foot HDPE Pipe 

 1 roll, xxx feet of 8-inch perforated HDPE flex pipe 

 2, duck bill flexible check valves 

 2, 8-inch flexible to ridged HDPE pipe adapters 

 2, 2x2x4 foot concrete blocks 



 

 

Site Preparation 

Trees and woody vegetation were cleared along the west side of the access road from Short Creek to 

gypstack letdown structure, approximately 450 feet.  The vegetation was placed on top of the gypstack for 

consolidation.  Preconstruction conditions are documented in Photographs 1 through 4.  Tree removal is 

documented in Photograph 9. 

Trench Excavation 

Excavated from STA 3+53 to 4+04, Photograph 5.  A high volume of water, estimated at approximately 

80 gpm, entered the excavation at STA 3+53, Photographs 6 and 7.  The north excavation was 

discontinued until the MDNR and/or EPA project managers could be notified of high inflow condition to 

review options. 

Excavated from STA 0+00 to 0+80.  The average depth of the trench was 10 feet bgs.  Hard excavating at 

depth due to tightly compacted chert gravel and boulders in a weathered shale matrix, Photograph 12.  

Encountered weathered limestone bedrock at 8 feet bgs near STA 0+80.  No measureable quantities of 

water were observed. 

Dewatering 

At approximately 1630, water was encountered in the excavation near STA 3+53.  At 1645, the water 

level in the north excavation rose to 4 feet bgs, Photograph 8.  The trench was allowed to fill overnight to 

determine the static water level. 

April 18, 2017 

On site at 0655 to continue trench excavation.  Gravel and rip rap were delivered to the site and staged in 

the laydown area.  Dewatering was required due to the inflow of water near STA 1+86.  Photographs 11 

through 16. 

Materials: 

 388.64 tons gravel drain rock 

 15.66 tons 1-innch base gravel 

 23.70 tons 6-inch rip rap 

Rejected first load of rip rap, too large (18 to 24 inch diameter). 

Trench Excavation 

Excavated trench from STA 0+80 to 2+30, Photograph 10 and 11.  The west bank of trench collapsed 

from STA 0+13 to 0+35 while excavating at STA 1+17, Photograph 12.  The lower portion of the trench 

consisted of chert boulders in a weathered shale matrix.  Water entered the trench near STA 1+86 at 7 feet 

bgs along a rock ledge.   

Dewatering 

At 1537, began dewatering near STA 1+20 using a 2-inch pump discharging water at approximately 80 

gpm and near STA 1+60 using a 3-inch pump, Photographs 15 and 16.   

pH of trench water: 

 STA 4+00 – 6.33 

 Short Creek – 7.03 



 

 

April 19, 2017 

Arrived on site at 0700 to continue trench excavation.  Additional pumps were required to dewater the 

trench for continued excavation activities.  Two additional staff arrived on site from ER to operate 

dewatering pumps.  Ordered a rock hammer for the CAT excavator due to encountering hard bedrock 

located above the proposed invert of the drain pipe. 

Trench Excavation 

At 0700, the depth to water in the trench at STA 4+00 was 4 feet bgs and 5 feet 7 inches at STA 2+25. 

Excavated from STA 2+30 to 2+80.  Encountered limestone at approximately 8 feet bgs between STA 

2+60 and 2+80.  High quantity of water entering the trench at STA 2+60 between 7 to 8 feet bgs.   

Dewatering 

At 0845, began discharging from trench at STA 1+20 using a 2-inch pump. 

At 1110, began discharging from trench at STA 2+00 using a 3-inch pump. 

Both pumps combined are not able to dewater the trench. 

At 1500, began discharging from trench at STA 2+60 using a second 3-inch pump. 

April 20, 2017 

Arrived on site at 0645 to continue trench excavation activities.  Currently raining with a forecast of 

heavy rains over the next 3 days with 3 to 5 inches of accumulation.  Shut down for the weekend due to 

rain and lightning.  Foley Equipment Rental delivered a rock hammer for the CAT excavator. 

Equipment 

 CAT 323F Excavator with two buckets 

 CAT 289D Skid loader  

 Rock hammer for CAT 323F Excavator 

Trench Excavation 

At 0645, the depth to water in the trench at STA 2+60 was 4 feet bgs. 

Raining, heavy rains forecasted for the next 3 days.  Flagged open excavation.  Shut down work until 

Monday, April 20, 2017. 

Dewatering 

Pulled both 3-inch pumps and returned them to the rental company. 

April 24, 2017 

Arrived on site at 0900 to resume trench excavation activities.  Heavy rains over the weekend resulted in 

damage to the south ramp of the creek crossing and the collapse of the south side of the trench from STA 

0+03 to 0+70.  Photographs 17 through 20. 



 

 

Equipment: 

 CAT 323F Excavator with two buckets 

 CAT 289D Skid loader  

 Rock hammer for CAT 323F Excavator 

Material: 

 3 rolls of geotextile fabric, 180 inches by 360 feet, were delivered 

Trench Excavation 

The depth to water in trench at STA 4+00 was 23 inches bgs and 36 inches at STA 2+80, Photograph 18. 

Excavated from STA 2+80 to 3+17.  The trench from STA 0+03 to 0+70 collapsed over the weekend, 

Photograph 17.  High volume of water continues to enter trench from STA 2+60 to 2+80.  Excavate 

limestone bedrock down to 10.2 feet bgs using rock hammer on CAT excavator, Photograph 19. 

Dewatering 

At 0959, one, 2-inch and two, 3-inch pumps discharging water from trench.  Three pumps are unable to 

dewater the trench from STA 0+00 to 3+17, Photograph 20. 

pH of trench water: 

 STA 2+60 – 5.49 

 STA 4+00 – 7.00 

 Short Creek – 7.06 

April 25, 2017 

Arrived onsite at 0650 to complete the excavation of the trench and start the installation of piping.  At 

1254, the MDNR project manager arrived on site.  Construction activities, rain delays, and the high 

volume and low pH of water entering the gypstack side of the trench were discussed.  The MDNR project 

manager notified the MDNR senior management and the EPA remedial project manager of the potential 

for leachate to enter the lateral drain system during periods of high precipitation and subsequently 

discharge to Short Creek.  All parties agreed to abandon the trench and reassess the installation and design 

of the lateral drain system following the capping of the soil repository located on top of the gypstack.  

Photographs 21 through 30. 

Equipment: 

 A 6-inch pump was delivered to the site to manage water in the trench 

 A CAT 304 with rock hammer was delivered to the site to improve efficiency while excavating 

trench and breaking bedrock 

Trench Excavation 

Excavated from STA 3+17 to 3+45.  Multiple inflows observed along trench wall, Photograph 21.  Very 

hard excavating due to limestone bedrock, Photograph 22.  Encountered high inflow of water at STA 

3+45, discharge approximately 80 to 100 gpm, Photographs 23, 24, 27, and 28.     

Discussed construction options and the potential for the lateral drain system to discharge leachate into 

Short Creek particularly during periods following high precipitation events with the MDNR project 



 

 

manager.  The EPA remedial project manager was notified of the situation and all agreed to abandon the 

trench. 

Backfilled the trench from STA 0+00 to 2+50 with previously excavated material, Photographs 25 and 

29.  The material was placed in lifts, compacted using the excavator bucket, and graded, Photograph 30. 

Dewatering 

At 0715, one, 2-inch and two, 3-inch pumps discharging water from trench.  Three pumps are unable to 

dewater the trench from STA 0+00 to 3+17.  Unable to dewater the trench due to high inflow of 

groundwater. 

At 0853, began discharging water from the trench using the 6-inch pump and pulled the two, 3-inch 

pumps, Photographs 21 and 26.  The water level in the trench began to decline. 

pH of trench water: 

 STA 3+15 – 6.04 

 STA 4+00 – 6.78 

 Short Creek – 7.30 

April 26, 2017  

Arrived onsite at 0708 to finished backfilling the trench and demobilize all equipment and materials from 

the site.  Photographs 31and 32. 

Equipment  

The following equipment was demobilized from the site. 

 CAT 323F Excavator with two buckets 

 CAT 289D Skid loader  

 Rock hammer for CAT 323F Excavator 

 CAT 304 with rock hammer 

 6-inch pump 

Material 

An attempt will be made to return all materials where possible.  All materials were transported to STAR 

Plumbing for return. 

Trench Excavation 

Backfilled the trench from STA 2+50 to 3+53 and 3+87 to 4+04 with previously excavated material, 

Photographs 31 and 32.  The trench was dewatered during the backfilling process using a 6-inch pump.  

Backfill material was placed in lifts and compacted using the excavator bucket.  Difficulties were 

encountered backfilling the last portions of both trenches in the vicinities of high inflowing groundwater. 

Dewatering 

At 0720 resumed dewatering the trench using a 6-inch pump.  The pump was moved ahead of the 

backfilling area to minimize the amount of water in the trench during the backfilling process.  The 

dewatering and backfilling process were completed by 1201.  



 

 

Creek Vegetation Clearing 

On April 18, 2017, the vegetation and sediment from south bank of Short creek from low water crossing 

to east extent of the concrete fabric forms were excavated and placed on the south bank.  This was 

conducted to widen the creek to improve the flow of surface water and reduce hydraulic head.  

Preclearing conditions are documented in Photographs 13 and 14.  High flow conditions following the 

creek clearing are documented in Photograph 33. 

Road and Crossing Repair 

On April 26, 2017, repairs were made to the south ramp of the Short Creek crossing.  Runoff from recent 

rains eroded the ramp resulting in deep gullies and loss of gravel, Photograph 34.  The ramp was graded 

and 1-inch gravel was placed on the ramp to provide a uniform surface and grade, Photograph 35.  A 

gentle mound of gravel approximately 6 inches high was constructed at the top of the ramp oriented 

normal to the road to divert surface water flow around the ramp, Photograph 36. 

Variances 

The presumed top of bedrock was estimated at 10 to 13 feet bgs.  Bedrock was encountered at 7 to 8 feet 

bgs at multiple locations during the trench construction. Weathered limestone was encountered at STA 

1+86, 2+04, 2+30, 2+60 to 2+80, 3+50.  A rock hammer was required to achieve the required elevation 

for the lateral drain pipe invert.  

High inflows of groundwater were observed at STA 3+53 and 3+87, presumably the extents of the former 

Short Creek channel, and between STA 2+60 to 2+80 along a limestone shelf.  The pH of the water 

within the trench varied, ranging from 5.49 (2+60) to 6.04 (3+15) and 6.78 to 7.00 (4+04). The low pH of 

the water observed in the trench suggest that leachate from the adjacent gypstack is entering the trench.   

In flows at STA 3+53 and 3+87 were estimated at over 80 gpm.  The design included a grout seal at the 

base of the LLDPE liner to minimize under flow from the gypstack side of the trench, but a competent 

seal could not be guaranteed under these inflow conditions.  It is assumed that the high hydraulic head 

observed in the trench was the result of the infiltration of surface water in the east extent of the gypstack 

following periods of high precipitation.  The site received heavy precipitation preceding and during the 

trench construction activities to include; 1.45 inches from April 2-5, 1.03 inches on April 16, 2.47 inches 

from April 20-22, and 1.14 inches from April 26-27. 

Based on the potential for leachate to enter the lateral drain system and subsequently discharge to Short 

Creek and the construction difficulties present by the high volume inflow of groundwater, it was 

determined by the MDNR and EPA to abandon the lateral drain system.  The location, construction, and 

design of the lateral system will be reevaluated following the capping of the soil repository located on top 

of the gypstack.  

If you have any questions or require additional information, please contact me at 913-317-3591 at your 

earliest convenience. 

 

Sincerely, 

 

 
Mark L. Finney, RG 

Project Manager 

 

Cc:   Kamyar Manesh, CELS  
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Attachment A 

Photograph Log 



 

 

 

 

 

 

 

 

 

 

 

Attachment B 

Field Notes 
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